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ABSTRACT 
 
The single minute exchange of die is tools of lean production system and most 
commonly implement in batch production. This review article presents the design 
and development of single minute exchange of dies (SMED) quick die change 
tool for small press cut machine. The purpose is to eliminate the wastage of non 
value added activities involve during internal changeover time. Changeover time 
is the time elapsed between the last pieces in the run just completed until the first 
good piece from the process after the changeover. Also, to design and fabricate 
the intermediate jigs as to support the acceleration of changeover time. By this, it 
will reflect on the improvement of the production process by increasing the 
flexibility to meet the changing customer demands. This flexibility need to be 
achieved in any production plant for scheduling the production process and 
activity to be suite with the customer demand without ignoring the MUDA 
wastages. Designing a flexible improvement just to simplify the operator job 
during the setup time by follows the best ergonomic posture. All the 
implementation will give a result to the shorten changeover time in a single digit 
minutes which is the deduction of 75.9% changeover time. Plus, this project also 
gives a huge impact on man power usage in internal preparation from 2 man 
power to 1. The project will be conducted as follows to the steps of SMED 
directed by Sheigo Shingo. 
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ABSTRAK 
 
Penukaran acuan secara cepat adalah salah satu alat di dalam sistem produksi 
yang lancar dan selalu digunakan didalam produksi berkumpulan. Artikel ini 
membentangkan tentang reka bentuk dan pembangunan sistem penukaran acuan 
secara cepat untuk alatan penukaran pada mesin tekan yang kecil. Tujuannya 
adalah untuk membuang semua perkara yang tidak mendatangkan untung dan 
merugikan masa semasa proses penukaran acuan sedang dilakukan. Masa 
penukaran ialah masa yang hilang bermula dari produk yang terakhir untuk 
model sehingga pengoperasian semula untuk menghasilkan produk yang terbaik 
selepas penukaran acuan yang baru. Tambahan lagi, mereka dan fabrikasi 
peralatan cepat bagi membantu pemecutan masa penukar acuan. Ini juga akan 
memberi peningkatan taraf pemprosesan apabila tahap fleksibelian meningkat 
untuk mencapai dan menepati perubahan permintaan pelangan adalah memainkan 
watak penting didalam permudahan proses penukaran acuan. Proses yang 
fleksibel perlu dicapai didalam semua operasi pengilanggan didalam sector 
penjadualan proses produksi dan jugak sebarang aktiviti yang bermanfaat tanpa 
melupakan pembaziran MUDA. Reka bentuk yang sesuai untuk penghasilan 
penambahbaikan yang fleksibel dengan memansuhkan serta memudahkan kerja 
Operator semasa penukaranacuan aktiviti berlangsung dengan mengambil kira 
aspek pergerakkan struktur badan yang ergonamik. Semua penambahbaikan ini 
akan member keputusan dengan pengurangan masa penukaran acuan secara cepat 
iaitu pemotongan masa penukaran sebanyak 75.9%. Di samping itu, iainya juga 
telah member impak yang besar terhadap pengunaan tenaga kerja dari 2 orang 
kepada 1 dalam penyediaan dalaman. Projek penambahbaikan proses penukaran 
ini akan dilaksanakan dengan mengunakan langkah SMED yang telah 
diperkenalkan oleh Sheigo Shingo. 
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CHAPTER 1 
 
 
INTRODUCTION 
 
 
1.0  BACKGROUND 
 
The SMED (Single Minute Exchange of Die) is a one of the tools involve 
in Lean Production System (LPS). LPS is a clear vivid example of process 
innovation that focuses on the way to increase the manufacturing productivity at 
the lowest internal production cost. There are a lot of techniques used to support 
this LPS objective such as small-sized production lots, non-stock production, 
with strong focus on product and process quality and preventive maintenance. 
The new management techniques has been developed to take in account the 
limited production resources is on high demand as the product demand is 
shrinking and keep changing. Ideally, in order to get the best manufacturing 
efficiency is by brainy managing the production resources to improve the 
operational performance by quick respond to the competitive challenges. 
 
The SMED is one of the methods that have been developed by Shingo 
(1985), in order to reduce and simplifying the setup time during changeover 
(Moreira). SMED is Japanese process innovation which is it can respond to the 
changes in customer demand and result in lead time processing parts reduction. 
Meanwhile, SMED also will eliminate all the waste of long changeover time and 
large lot sizes. Changeover time is the time elapse between the last good product 
and the first good for next run product. In a simple word, changeover time is the 
total time of setup time and start up time where the setup time is the time to 
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adjust and replace the machine part to run the next model of product. Meanwhile 
the start up time is the time to run the next model of product at the right 
production speed and quality.  
 
In past, most of the firm faces with the cost of setup time that requires 
them such a huge expensive cost. Regarding to the problem faced, the firms 
decided to minimize the number of setup time in the production and creates a 
very large production lots. Eventually, this approach ware contributes to the 
highly stagnation of excessive inventory due to they produced more than 
customer needs. Contrary, today firms are forced to meet the appropriate terms of 
price, quality of product and delivery time to the customer with small lots size 
with differentiation of product. Improving the production processes it is 
necessary by analyzing all the value added activities involve and eliminate all 
non value added activities which makes the SMED methodology extraordinarily 
important. 
 
The time necessary for the firms to implement their setup operations 
limits is depending to the customer demand and the company loading capacity to 
satisfy the customer needs. The production plant should be more flexible to face 
with the changing customer demand just to ensure they are producing the parts 
just in time with the customer needs. Regarding to the production plant 
flexibility, the quick changeover is needed to plays its role as to faster or slower 
the production lead time. The main problem in developing the flexibility of 
production plant is the wastages that have in setup time that lead to the 
production downtime. By right, the firm’s challenge is to minimize the setup 
times and converts the idle setup time to the uptime production process, which 
can be accomplished following the SMED methodology. In order to implement 
this SMED and ensuring this improvement work as per plan, the setup operations 
need to be standardized, documented and displays to the workers as to ensure that 
production workers follow all of the parameters of that process. 
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1.1  PROBLEM STATEMENT 
 
Traditionally, the setup process is involve the setup the dies or mould, 
trial the parts, inspect the new model product and adjustment of setup. Zooming 
to each of stages involve on this setup process, they create a lot of hidden 
wastages in between the stages of setup process. Firstly, the setup stages involve 
the changing dies of the previous model to the next model. All the jigs, fixtures 
and dies need to be set according to the standards parameter in order to ensure the 
next run product are smoothly produced. The part goes to the trial stages just to 
test whether the new model of product are meet to the standards quality. If there 
has any abnormalities due to wrong parameter set up after inspection, the trial 
parts will to the scrap or rework. The machine and dies need to undergo final 
adjustment just to repair the abnormalities that occur on the trial parts. Then they 
will test the part again to ensure the adjustment are correct or else the second trial 
part will be on hold to face with the rework process or scrap. This setup will be 
repeating till they get the part with the right quality dimensions and specification. 
See the figure 1.1 to be more understanding about the flow of traditional set up 
process. 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1.1: Flow of traditional setup process 
 
 
Furthermore, by considering to the impact of this setup process to the 
production inventory, man power skills, production planning and control and the 
most seeing impact is to the cost that firm need to faced off. The setup process 
are most commonly exposed to the production downtime, to avoid the long 
production downtime, the management has been set to used large lot sizes to cut 
the frequent setup and downtime. The infrequent setup will be lead to the other 
bad impact to the man power skill, inventory and most probably give a huge 
impact to the cost.  
 
Zooming to each impact, the large lot sizes will contribute to the 
infrequent set up and the infrequent set up will create a new bad environment to 
the operators, where they take that as advantages for them to make some other 
unnecessary activities, doing work will less determinant and less contribution. 
Part A 
running 
Setup of dies, 
fixtures, jigs and etc 
Run the 1st trial 
parts 
Inspection  
On hold Scrap / Rework 
Adjustment - due to 
the inspection of 1st 
trial result 
Run the 2nd trial 
parts 
Part B 
running 
OK 
NG 
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Thus, it develops such a difficult set up process with highly risk in term of safety 
and low skill of man power due to lack of flexibility of different product. 
 
Moreover, the large lot size will develop a high stagnation of inventory 
and this will lead to high cost of holding and set up cost. This cost will increase 
the overburden to the firm. Another impact to the production planning and 
control is the complex scheduling to plan the production and the man power.  
 
1.3  OBJECTIVE 
 
There are two objectives in this project which are: 
1. To reduce the changeover time of the process. 
2. To design and fabricate the intermediate jigs as to support the die 
change activity. 
 
1.4  SCOPE OF THE PROJECT 
 
The scope of the project is essential to ensure the research of the project is 
not running out of the research objective. There is the list of project scope:  
1. The time need to complete this project is involve two semester starting 
from September 2012 until June 2013. 
2. This project area is at Stamping machine that has been place in FKP 
laboratory. 
3. This project should be covered only the internal setup activities (Uchi 
Dandoori). Which mean the value added element involves during the 
changeover dies. 
4. The project will be implemented only for the stamping machine 60 
and the dies involve is ‘dog bone’ die to be as an icon for the others 
dies standardization. 
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1.5  PROJECT THEME 
 
The theme of this project is to design and development of SMED quick 
die change tools for small press dies by eliminating all the wastages of non value 
added activities involve during the changeover time from double digits minutes to 
single digits minute. 
 
1.6  PROJECT CONCEPT 
 
This project concept is to simplify the operator job during the changeover 
time by using the appropriate tools and methods to reduce the internal setup time. 
Other than that, the project also needs to facilitate the changeover activities by 
standard man power involvement with a clear and standardize work sequences. 
There are several step needed just to ensure this project are well done. Firstly, 
study the changeover process, it extremely needed to ensure and identify the 
problems involve in the changeover time. Next, classify and separate the external 
activities from the internal activities and all the wasteful activities. After the 
classification the type of activities involve, converts all the possible internal 
activities to external just to shorten the time consumption for setup time and start 
up time. Final touch in single minutes changeover dies is to streamline the setup 
process just to reduce the time. This streamlining process will involve all the 
implementation of any improvement tools, jigs, fixtures, dies standardization and 
others tools just to simplify the operators job to become simple and less risky. 
 
1.7  PROJECT AIMS  
 
This project aims to reduce about 75.9% of setup time which is reduction 
from the 13 minutes of changeover time to 3.16 minutes as per the best practice 
observe in the industry. 
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CHAPTER 2 
 
 
LITERATURE REVIEW 
 
 
2.1  INTRODUCTION 
 
 This chapter will discuss the definition of lean production system on how 
important the quick die change in developing the house of Toyota Production 
System (TPS). The role of quick die change also will be an impact on the other 
lean tools and some of that use the quick changeover as it pillar to support the 
tool itself such as Just-In-Time (JIT). This topic also going to touch about the 
batch production system where the lot sizing of production line plays the role to 
enhancing the production efficiency and quality. On the last section of this topic 
will be touch on the Single Minute Exchange of Dies (SMED) that will be 
covered through its definition and the internal and external preparation. 
 
2.2  LEAN PRODUCTION SYSTEM 
 
 Lean production system (LPS) is the systematic approach of identifying 
and eliminating all wastages through the continuous improvement to pursuit the 
customer satisfaction (Taiichi Ohno). LPS is about to get the things right with 
lowest cost by eliminating wastages and implementing tens lean strategies which 
is eliminate waste, minimize inventory, maximize flow, pull production from 
customer demand, meet customer requirements, do it right the first time, 
empower workers, design for rapid changeover, partner with suppliers and 
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continuous improvement (Kruse). Ribeiro define the LPS as a systematic 
approach that specially focused on the identification and elimination of waste 
along the value added chain of product. As to make it simple, the term LPS can 
be defined as a creating more value for customer with lesser resources. In order to 
achieve this, lean thinking changes the focus of the management from optimizing 
separate technologies, vertical departments and vertical assets to optimizing the 
flow of product and services through entire value streams that flow horizontally 
across technologies, departments and assets to customers (David Upton). Usually, 
the company will avoid having non-value added activity in production due to the 
increasing the lead time of producing the part but not adding any worth to the 
customer perspective. Meanwhile, the company will focused on the way to add 
and increase the value added activities by eliminating all the wastages during the 
production time (Ouyang). 
 
The lean concept is based on Toyota Production System (TPS) principle. 
TPS have the same objective with LPS which is to identify and eliminate the 
wasteful activities in manufacturing processes through education and 
involvement of the employee and top management. In the beginning of 
developing the TPS is just too focused on the improving the Toyota business. 
Nowadays, the LPS have been used to the whole companies to reducing the 
wasteful activities in the office business process and streamlining the operations 
as to pursuit their customer perspective and satisfying their needs. LPS is not 
only for Manufacture Company, it also can be used in many other industries such 
as logistic and supply chains, supermarkets, healthcare, banking, and 
transactional processes, sales and marketing. They choose LPS because the basis 
is so fundamental to business success and the foundation of a common sense that 
can be easily to apply and it does not need to be hi-tech to follows the concepts. 
Lean principles are all centered on process improvement which leads ultimately 
to improved efficiency which leads to higher profitability. The concept is simple 
but getting there is usually harder that one can imagine. 
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The house of TPS is used to visually describe the lean tools that can be a 
foundation for improvement and management in the ideal methods. The idea of 
TPS house is starting with the people inside the house who need shelter to 
survive. Ideally to build up the house, the most important this to develop the floor 
that acts as a foundation to the organization it does include the operational 
stability and total productive maintenance. After getting the tough foundation, 
built up the walls as a protection that covered Jidoka and Just-In-Time (JIT). 
Jidoka which is represent the built in quality product and how good the product 
before it pass to the customer. Everybody in this world willing to buy the product 
with good quality but less in price compared to have a good quality with the 
expensive price. JIT is demonstrating how fast the product will be arriving to the 
customer. The delivery must be at the right time, with right quantity and amount 
as per requested by the customer. The house is covered by the roof which is 
representing the customer satisfaction. The motto to satisfy the customer 
satisfaction is the best quality with the lowest price and shortest lead time. As the 
first impression while looking through the TPS house is the size, then the eyes are 
automatically drawn to the roof which means the targets of the TPS house. The 
figure below showed the TPS house and the lean tools that relates to each other. 
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Figure 2.1: The house of TPS 
Source: Prof. Paudzi module. 
 
 
2.2.1  The impact of SMED to LPS 
 
Referring to the house of TPS showed the SMED or quick changeover is 
representing the JIT which is it used to as a wall to protect the person in the 
organizations as to be save and secured. The key source of confusion is the 
flexibility that will be seen in the quick changeover correlation (David). The 
overall information management system need to be supportive methods and well 
establish techniques is the key to continuous improvement of manufacturing 
system (Weindahl). The aims to increase the production efficiency and support 
the best quality product, reduce the work-in-progress, stock level and 
unnecessary handling is improving the manufacturing or production flexibility, 
capability and responsiveness (7 SMED). The good frameworks and techniques 
that focuses on improving process and practices in quick changeover, Kaizen, 
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product quality and changeover performance (Hicks). Referring to the Kruse, one 
out the ten lean strategies is Rapid Changeover (Quick Changeover). Rapid 
changeover is one of the most important steps in lean transformation where it is a 
method used in rapid changeover to accelerate the continuous process 
improvement philosophy and generates dramatic results. 
 
According to Girish, SMED is the key behind the success JIT concept due 
to the basis of SMED concept of seven wastes. SMED will reduce the time 
needed to exchange the dies by considering a saving in non-value added process 
time. Reducing the changeover time will lead to reducing numbers of inventories 
due to the shorter lead time of producing the parts. Hence, it will help the planner 
to be easy in scheduling the production process and converting the lot sizing from 
the large lot size to small lot size. The more frequent product changes and short 
product changeover is a key requirement to achieve success (Ribeiro). Referring 
to Prof. Paudzi module, SMED will link to one and another starting from the 
production, skill, inventory and cost. The production who implemented the 
SMED will feel the small lot size and the JIT system establish will be succeeded. 
Plus, the link of JIT and small lot size will create the high skill man power due to 
the frequently changeover activity and job empowerment. This will result to the 
production output and inventories. The inventory will be low which at the 
optimum number of inventory due to the producing parts depending to the 
customer demand which means there no overproduction waste created. As result, 
the linkage in between production, labor skill and inventory will reduce the 
internal cost, reducing in waste and reducing the cost of quality product. Refer to 
the figure below to verify the link of benefits implementing the SMED.  
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Figure 2.2: Relationship of SMED and LPS benefits  
Source: Prof. Paudzi module. 
 
 
2.3  BATCH PRODUCTION SYSTEM  
 
Batch Production System (BPS) is a method used to produce or process 
any product in groups that are called batches, as opposed to a continuous 
production process, or a one-time production. It is suited for medium volume lot 
of same variety and usually has the repeated orders by the customers 
(Transtutors).  
 
According to Prof. Paudzi module, there are several characteristic that can 
be used to identify the BPS which is the BPS is commonly used to meet the 
customer repeated orders and it is very suitable for moderate product variety so 
the production equipments used mostly are general purpose but can be meet the 
higher production volume. BPS needs medium or small production lot size to 
despite continuous order from the customer, as part variety is also medium and 
therefore switch over from one part to another is essential. This means, BPS 
needs quick changeover activities with specially designed jigs and fixtures to 
reduce the setup time and increase the production rate. Meanwhile, the skill labor 
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in BPS should be reasonably high for achieving the flexibility in arranging the 
production schedule that depends on customer demands. 
 
 
Figure 2.3: The activity of BPS 
Source: Transtutor.com 
 
 
The figures 2.3 demonstrate the activity of BPS that allows a numbers of 
changeovers in between the process. According to the figure, the longest 
changeover will lead to the longest time of downtime in production. To avoid this 
downtime, most of the company will create the large lot size of production to 
increase the uptime in production. However, this case will lead to the high 
inventory of finish good and the most important in processing more than the 
customers need. Actually, the BPS is a system of flexibility, agility and versatility 
that will produce a high volume and the low cost of product with good design 
production activities as well as in the supply chain management (Garavelli). 
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2.3.1  The effect of lot sizing in SMED 
 
The efficiency and responsiveness of TPS methods will be showed by the 
lot size it used. The small lot size will result to the reduction setup costs. The 
economic lot size that implemented by the TPS can be calculated with the ratio of 
actual production time and the changeover time (Girish). As the bigger 
changeover time take place, the biggest lost in time will be reflect to the 
production time, thus the lot size will be increase in production and result in non 
economic lot sizing. By referring to the Economic Order Quality (EOQ), the 
relation between lot size and the setup time can be conclude as the larger the lot 
size, the lower production time per unit as referring to the breakup of the setup 
time into a larger number of units (Moreira). 
 
 The readers may refer to the work of Moustapha who investing the 
appropriate amounts of various resources such as the time, tooling, jigs, and 
fixtures in the various variety products to reduce the setup time and producing the 
small batch sizes. The lot sizing will effect relatively to the quality of the product 
and the inventories as reducing the inventory avoid the defect of product 
respectively through the time. In order to facilitate the daily production operation, 
small batch of production is needed for production lines within a short period of 
time as to follow the JIT requirements (Poon). Converting the lost size become 
smaller lot and inventories needs to follows with the reduction in setup time or 
changeover time (Moustapha). This will result to the best quality with lower 
waste and rework product where the relationship between quality, lot sizing and 
setup cost reduction will give a huge impact on the total relevant cost as per state 
on Ouyang’s work. As result, the productivity and the process yield will be 
increases also the awareness of the causes and delays will be increased as per 
request by the JIT concepts with supply the highest flexibility. 
 
 
 
 
